The Egr family of transcription factors plays a key role in long-term plasticity and memory in a number of vertebrate species. Here we identify and characterize ApEgr (GenBank: KC608221), an Egr homolog in the marine mollusk Aplysia californica. ApEgr codes for a predicted 593-amino acid protein with the highly conserved trio of zinc-fingered domains in the C-terminus that characterizes the Egr family of transcription factors. Promoter analysis shows that the ApEgr protein selectively recognizes the GSG motif recognized by vertebrate Egrs. Like mammalian Egrs, ApEgr is constitutively expressed in a range of tissues, including the CNS. Moreover, expression of ApEgr is bi-directionally regulated by changes in neural activity. Of most interest, the association between ApEgr function and memory may be conserved in Aplysia, as we observe rapid and long-lasting up-regulation of expression after long-term sensitization training. Taken together, our results suggest that Egrs may have memory functions that are conserved from mammals to mollusks.
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Introduction
Exploration of the cellular mechanisms of long-term memory has focused attention on several families of transcription factors (Alberini, 2009; Korzus, 2003) . Remarkably, most of these transcription factors have conserved functions in memory and plasticity across much of the animal kingdom. For example, the CREB family of transcription factors is important for long-term memory in mammals (Bourtchuladze et al., 1994) , insects (Yin et al., 1994) , mollusks (Bartsch, Casadio, Karl, Serodio, & Kandel, 1998; Guo, Senzel, Li, & Feng, 2010) , and nematodes (Timbers & Rankin, 2011) . Similarly C/EBPs are known to influence plasticity and memory in mammals (Arguello et al., 2013; Taubenfeld, Milekic, Monti, & Alberini, 2001 ) and mollusks (Alberini, Ghirardi, Metz, & Kandel, 1994) .
One prominent gap in our knowledge relates to the Early Growth Response (Egr) family of transcription factors. This family plays critical roles in long term plasticity and memory in mammals (Poirier et al., 2008) and has also been implicated in song-learning in avian species (Moorman, Mello, & Bolhuis, 2011) . To date, however, relatively few invertebrate Egr homologs have been characterized, and none of these have been attributed functions in learning and memory.
In mammals, the Egr family consists of 4 immediate-early genes, all encoding transcription factors: Egr-1 (NGFI-A, krox-24, zif268, TIS8, zenk), Egr-2 (krox-20), Egr-3, and Egr-4 (NGFI-C) (for a review, see Beckmann & Wilce, 1997). Wilm's tumor protein, WT-1 (Call et al., 1990) , is also considered an Egr, but it is not expressed in the brain and has a fundamentally different genomic organization (each zinc-finger is encoded by a separate exon). We focus here on Egrs 1 through 4.
The Egr family is characterized by a distinctive triplet of C2H2 zinc finger domains that recognizes a consensus DNA sequence known as the GSG motif (5 0 GCG(G/T)GGGCG-3 0 ). Although details vary across the different family members, Egrs 1-4 are constitutively expressed in the mammalian brain (Crosby et al., 1992; Mack, Cortner, Mack, & Farnham, 1992; Milbrandt, 1987; Yamagata et al., 1994) as well as a range of other tissues. In addition, all Egrs exhibit rapid and protein-synthesis independent up-regulation of transcriptional expression in response to a variety of physiological manipulations (reviewed in Beckmann & Wilce, 1997) .
With the exception of Egr-4, the Egrs are strongly implicated in memory and plasticity. Most attention has been focused on Egr-1 (Knapska & Kaczmarek, 2004) . Egr-1 expression is up-regulated by a variety of learning paradigms (e.g. Guzowski, Setlow, Wagner, & McGaugh, 2001; Hall, Thomas, & Everitt, 2000; Malkani & Rosen, 2000) . It is also up-regulated by the induction of LTP (Cole, Saffen, Baraban, & Worley, 1989) 
